INTRODUCTION P
lantain and banana (Musa spp.) are major starchy staples in the local food economies of sub-Saharan Africa, providing more than 25% of the carbohydrates and 10% of the daily calorie intake for more than 70 million people in the continent IITA (2000) . The International Institute of Tropical Agriculture (IITA) began research on plantain and banana in 1973 and has made progress in the areas of host plant resistance to black Sigatoka, through the development of improved hybrids, improved cropping systems, diversified post harvest utilization and rapid multiplicat ion of plant ing materials.
Dissemination of these novel technologies commenced in 2000, with a focus on plantain growing belts of Nigeria.
Plantain and banana processing is a means of adding value, increasing product diversification, utilization and enhancing the market price of the new hybrids. Adeniji and Empere (2001) reported that the conversion of cooking banana into flour was a means of adding value to the fruit as well as extending shelf life and facilitating transportation. One interesting trend is that plantain flour is currently being exploited in baking and complementary weaning
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foods in Nigeria (Ogazi, 1996; Adeniji and Empere, 2001; Baiyeri, 2004) . Plantain and banana flour is currently on sale in several cities in southern Nigeria, which is a strong indication that farmers and plantain processors are beginning to adopt processing options as a means of market diversification and consequently curtailing glut. However, information is required on the level of anti-nutrient factors and other toxicants, especially in the new hybrids. The wild banana parent used in obtaining new varieties might confer genes with high anti-nutrient into the new hybrids. Moreover, seasonal changes during fruit development could also have impact on the nutritional value of flour so produced from the new hybrids. Chandler (1995) , Baiyeri (2000) and Baiyemm thick to enhance dehydration. 
RESULTS AND DISCUSSION
Tables 1 and 2 present the anti-nutrient and heavy metals in some new plantain and banana cultivars. From the tables, PITA 24 had 4.97% saponin, which is higher than the sample mean, and also higher than the previous 0.023% obtained in bitter leaf (Apena et al., 2004) . However, Merck, Index (1976) reported that saponins are practically non-toxic to man when taken orally. Saponins have a number of advantages, of which, the most interesting is that it can lower plasma cholesterol concentrations (Oakenfull, et al., 1979 and Topping, et al., 1980) . The bitter taste of oil bean seed is due partly to saponin glycoside (Achinewhu, 1983) . This suggests that plantain hybrids may be consumed without any hazardous effect. PITA 24 had the lowest (0.16%) tannin content, while both PITA 17 and BITA 3 contained the highest (0.28%). Earlier report (0.023% tannin in bitter leaf) by Apena et al., (2004) is comparable to the present data. However, a fairly higher levels (0.77 and 0.89%) was reported in food legumes, chick peas and black grams, respectively (Duhan, et al., 1989; Van der Poel, 1990) . The oxalate (0.49-0.82%) contents of the new Musa hybrids are also comparable to 0.067-0.197mg/100g FW reported for wild yam tubers (Bhandari and Kawabata, 2004) . The phytate contents of between 1.2x10 -5 % and 11.0x10
-5 % were obtained across the cultivars, which is much lower than 0.007% estimated in bitter leaf (Apena, et al., 2004) and are also lower than the values of 0.47%, 0.4% and 0.16% earlier obtained for yam, cassava, and maize, respectively (Adeyeye, et al., 2000) . Duhan, et al., 1989 and Van der Poel, (1990) had earlier obtained higher levels of phytic acid (0.97% and 1.1%) in chick peas and black grams, respectively. The phytate levels are also lower than 0.29% found in bambara groundnut and 0.2% in pigeon pea (Igbedioh, et al., 1994) . Bhandari and Kawabata (2004) has also reported a higher phytate levels (as phytic acid) ranges from 0.18-0.36% DM in wild yam tubers. PITA's 14, 24 and Agbagba contained 4.0x10 -5 % cyanide, while 4.0x10 -5 was obtained for PITA's 17, 26 and BITA 3. These values are much lower compared to 3.2-6.0 mg HCN equivalents per kg fresh weight of wild yam tubers (Bhandari and Kawabata (2004) . The cyanogen contents of wild yam tubers (Bhandari and Kawabata, (2004) was reported to be notably lower than those reported in wild cassava (Nassar and Fichtner, 1978) and reported for various food sources (Rezaul and Bradbury, 2002) . Results obtained in this present study indicated that the cyanogen levels found in new plantain and banana cultivars were satisfactorily below the safety level for cyanide poisoning. The lethal dose range for humans, of HCN ingested, is estimated to be only 0.5-3.5mg/kg-body weight (Bradbury, 1991) . Earlier, Montgomery (1980) reported that the presence of this smaller amount of cyanogen may have some long-term adverse effects on human health, which is a strong proof that cyanogen ingestion can give rise to chronic neurological disease in humans. The present study also revealed that PITA's 14, 26 and Agbagba contained 0.033% phenols, while 0.036 was found in PITA's 17, 24 and BITA 3. The lead content of the new plantain and banana ranges from 0.13-0.19ppm, and 0.02-ri and Unadike (2001) reported that nutritional values of Musa spp. fruits vary with cultivars, stage of ripeness, soil, and climatic conditions under which the fruits were cultivated. New plantain and banana may contain certain levels of antinutrients, which could hinder the efficient utilization, absorption or digestion of nutrients and thus, reduce their bio-availability and their nutritional qualities. Studies have shown some anti-nutritional factors present in plantain and banana, but there is no published report on the anti-nutritional factors and heavy metal status of new Musa hybrids being currently disseminated in Nigeria. Deleterious effect of anti-nutrients and heavy metals on humans has been widely investigated. For example, tannins inhibit the digestibility of protein and phytic acid reduces the bio-availability of some essential minerals (Duhan et al., 1989; Van der Poel, 1990) , while oxalic acid and its salts has been implicated in decreasing calcium absorption and aiding the formation of kidney stones (Noonan and Savpeeled manually with the aid of stainless kitchen knife and pulps sliced longitudinally to Anti-nutritional and heavy metals In some new plantain and banana cultivars ………......................... . Adeniji, et al groups of people (Libert and Franceschi, 1987) . The majority of urinary stones formed in humans are calcium oxalate stones (Hodgkinson, 1977) . Patients are advised to limit their intake of foods with a total intake of oxalate not exceeding 50-60 mg per day (Massey et al., 2001) . Phytic acid forms complexes with proteins (protein-phytate complex) (Cheryan, 1980) and chelates essential dietary minerals such as iron, zinc, calcium and magnesium, thus decreasing their utilization (Kratzer, 1965) . Heavy metals can be found naturally in the environment in trace amounts, but industrial activities can lead to pollution and increase their levels. Effluent from oil and gas exploration, which are very prominent in the Niger Delta areas of Nigeria, including Rivers State are discharged into rivers. These wastes eventually find their way into the food chain, where aquatic and terrestrial animals and plants accumulate them in their tissue or cells. The Plantain and Banana Improvement Programme of the International Institute of Tropical Agriculture is cited in Onne, Rivers State. Newly developed plantain and banana hybrids and its associated technologies are being massively disseminated to farming systems in eleven states of Nigeria, including the host state. Information on anti-nutrient and heavy metal status of these hybrids is lacking. This research was articulated to establish antinutrient and heavy metal status of new plantain and banana developed at IITA to complement adoption.
MATERIALS AND METHODS
Five cultivars of new plantain and banana released to the farming systems in Nigeria were investigated, including the check, Agbagba. Green matured bunches were obtained from the experimental station of the International Institute of Tropical Agriculture, Onne, Port Harcourt. Three fruits were collected from the second hand of the proximal end of the bunch, washed and peeled manually with the aid of stainless kitchen knife and pulps sliced longitudinally to about 15 0.03ppm for cadmium, while the mercury content was <0.01ppm for all the cultivars accessed, which are in consonance with 0.01mg/kg-0.006mg/kg lead, cadmium, mercury and chromium levels reported in some sea foods (Wordu, 2004) in Rivers State waters. These levels of heavy metals is a clear indication that new plantains and bananas are safe for human consumption and do not constitute health hazard. Expectedly, the heavy metal contents of the new plantain and banana are very low, especially mercury. Reduction of anti-nutrients in foods may be necessary especially when their levels are higher than those generally regarded as safe for human consumption. This can be accomplished through different hydrothermal treatments, which also enhances the nutritional qualities, increase palatability and digestibility of foods. The results established in this present study suggest that new plantain and banana are probably not deleterious to human health, with respect to the anti-nutrient and heavy metals investigated. The effect of phytic acid is highly detrimental to the CGIAR's (Consultative Group on International Agricultural Research) 'Harvest Plus' init iative, aimed at improving t he micronutrient concentration (Fe, Zn, and provitamin A) in her mandate crops, including plantain and cassava, maize, and yam. IITA is at the center of this project, which calls for more investigations in the new hybrids and their products. some new plantain and banana cultivars ………......................... . Adeniji, et al 
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